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Description
BACKGROUND
l. Field

[0001] The following description relates generally to wireless communications, and more particularly to reducing in-
terference in a wireless communication environment.

Il. Background

[0002] Wireless communication systems have become a prevalent means by which a majority of people worldwide
has come to communicate. Wireless communication devices have become smaller and more powerful in order to meet
consumer needs and to improve portability and convenience. The increase in processing power in mobile devices such
as cellular telephones has lead to an increase in demands on wireless network transmission systems.

[0003] One method of increasing user throughput is presented by Ghasemi A. Et Al., "Distributed Intercell Coordination
Through Time Reuse Partitioning in Downlink CDMA", IEEE, vol. 4, 21 march 2004, pages 1992-1997, which discloses
a time reuse partitioning system in which a time frame is divided into two parts and one part is assigned to inner zones
of concentric cells, and the second part is shared by the outer zones of every cell in a time reuse cluster. The relative
amount of time assigned to each zone depends on the traffic distribution which is determined by the area of each zone.
As a result, the throughput of users on the cell boundary may be increased by coordinating, in time, transmissions by
major interferers. (See Section 4, page 1995, of Ghasemi A Et Al.).

[0004] Most3G cellular systems, including those based on CDMA, allow universal frequency reuse. While this achieves
high capacity in such systems, design and data rate choices assume planning and a somewhat "regular" geographical
deployment to ensure that worst-case interference is above a threshold. Ad hoc wireless networks wherein little to no
planning is undertaken are gaining in popularity, especially in the context of wireless LANs. Since interference conditions
are unpredictable in such cases, often such networks rely on complete interference avoidance in the MAC layer and
tend to have lower capacity due to poor reuse. Accordingly, a need in the art exists for systems and/or methodologies
that facilitate reducing interference and improving throughput in a wireless communication environment.

SUMMARY

[0005] In accordance with the present invention methods, an access point and an access terminal, as set forth in the
independent claims, respectively, are provided. Preferred embodiments of the invention are described in the dependent
claims.

[0006] The following presents a simplified summary of one or more aspects in order to provide a basic understanding
of such aspects. This summary is not an extensive overview of all contemplated aspects, and is intended to neither
identify key or critical elements of all aspects nor delineate the scope of any or all aspects. Its sole purpose is to present
some concepts of one or more aspects in a simplified form as a prelude to the more detailed description that is presented
later.

[0007] In accordance with various aspects described herein, flexible interference avoidance techniques may comprise
evaluating features of received signals and providing a degree of orthogonality to mitigate interference associated with
the signals, wherein the degree of orthogonality is commensurate to the degree of interference. Scalable interference
control may be provided on both the forward link and the reverse link. Variable degrees of orthogonalization may be
provided based on detected levels of interference, which may be inferred for a forward link as a function of dynamic rate
control (DRC) information provided by an access terminal, and on the reverse link as a function of, for instance, reverse
activity information provided by an access point.

[0008] According to related aspects, a method of using a robust transmission protocol in a wireless communication
environment is provided. The method comprises defining robust transmission time period (RTTP) resources for at least
one access point, the RTTP resources identifying a location of at least one RTTP slot. The method also comprises
executing an orthogonalization protocol during one or more RTTP slots. The RTTP slots can be defined as potential
candidates during which the orthogonalization protocol could be executed.

[0009] Another aspect relates to an apparatus for using a robust transmission protocol. The apparatus comprises a
means for defining robust transmission time period (RTTP) resources. The RTTP resources can identify a location of at
least one RTTP slot. The apparatus can also comprise a means for executing an orthogonalization protocol during one
or more RTTP slots. The RTTP slots can be defined as potential candidates during which the orthogonalization protocol
could be executed.

[0010] Accordingto another aspectis an apparatus for using a robust transmission protocol. The apparatus caninclude
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a signal evaluator and a signal generator. The signal evaluator can define robust transmission time period (RTTP)
resources for at least one access point, the RTTP resources can identify a location of at least one RTTP slot. The signal
generator can execute an orthogonalization protocol during one or more RTTP slots. The RTTP slots can be defined as
potential candidates during which the orthogonalization protocol could be executed.

[0011] Another aspect relates to a processor for using a robust transmission protocol. The processor can comprise a
means for defining robust transmission time period (RTTP) resources and a means for executing an orthogonalization
protocol. The RTTP resources can identify a location of at least one RTTP slot. The orthogonalization protocol can be
executed during one or more RTTP slots. The RTTP slots can be defined as potential candidates during which the
orthogonalization protocol could be executed.

[0012] Another aspect relates to a computer program product for using a robust transmission protocol that comprises
a computer-readable medium that includes codes executable by at least one computer. The computer codes can cause
a computer to define robust transmission time period (RTTP) resources for at least one access point and execute an
orthogonalization protocol during one or more RTTP slots. The RTTP resources can identify of a location of at least one
RTTP slot. The RTTP slots can be defined as potential candidates during which the orthogonalization protocol could be
executed.

[0013] According to another aspect is a method for using a robust transmission protocol in a wireless communication
environment. The method comprises receiving a robust transmission protocol and executing the robust transmission
protocol during one or more robust transmission time period (RTTP) slots. The RTTP slots can be defined by the robust
transmission protocol as potential candidates during which the orthogonalization protocol could be executed. The method
can further include receiving a signal comprising a reverse link interference indicator therein and activating the one or
more RTTP slots for use associated with a reverse link transmission based on the reverse link interference indicator.
[0014] Another aspect relates to an apparatus for using a robust transmission protocol in a wireless communication
environment. The apparatus comprises a means for receiving a robust transmission protocol and a means for executing
the robust transmission protocol during one or more robust transmission time period (RTTP) slots. The RTTP slots can
be defined by the robust transmission protocol as potential candidates during which the orthogonalization protocol could
be executed.

[0015] A further aspect relates to an apparatus for using a robust transmission protocol in a wireless communication
environment. The apparatus comprises a receiver and a signal generator. The receiver canreceive a robust transmission
protocol. The signal generator can execute the orthogonalization protocol during one or more robust transmission time
period (RTTP) slots defined by the robust transmission protocol as potential candidates during which the orthogonalization
protocol could be executed.

[0016] Another aspect relates to a processor for using a robust transmission protocol in a wireless communication
environment. The processor can comprise a means for receiving arobust transmission protocol and a means for executing
the robust transmission protocol during one or more robust transmission time period (RTTP) slots. The RTTP slots can
be defined by the robust transmission protocol as potential candidates during which the orthogonalization protocol could
be executed.

[0017] A further aspect relates to a computer program product for using a robust transmission protocol in a wireless
communication environment, comprises a computer-readable medium comprising codes executable by at least one
computer. The codes can cause a computer to receive a robust transmission protocol and execute the robust transmission
protocol during one or more robust transmission time period (RTTP) slots. The RTTP slots can be defined by the robust
transmission protocol as potential candidates during which the orthogonalization protocol could be executed.

[0018] To the accomplishment of the foregoing and related ends, the one or more aspects comprise the features
hereinafter fully described and particularly pointed out in the claims. The following description and the annexed drawings
set forth in detail certain illustrative aspects of the one or more aspects. These aspects are indicative, however, of but
a few of the various ways in which the principles of various aspects may be employed and the described aspects are
intended to include all such aspects and their equivalents.

BRIEF DESCRIPTION OF THE DRAWINGS
[0019]

FIG. 1 illustrates a wireless communication system with multiple base stations and multiple terminals, such as may
be utilized in conjunction with one or more aspects.

FIG. 2is anillustration of an ad hoc or unplanned/semi-planned, wireless communication environment, in accordance
with various aspects.

FIG. 3 is an illustration of a methodology for introducing scalable resource reuse as needed to trade off between
system capacity and interference robustness, in accordance with one or more aspects.

FIG. 4 isanillustration of a method for mitigating interference in a wireless communication environment, inaccordance
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with one or more aspects.

FIG. 5 is anillustration of a method that facilitates performing a scalable orthogonalization protocol for transmissions
during RTTP slots, in accordance with one or more aspects.

FIG. 6 is a schematic illustration of different orthogonalization schemes in accordance with the disclosed aspects.
FIG. 7 illustrates an RTTP time slot pattern that may be utilized in conjunction with one or more aspects presented
herein.

FIG. 8 is an illustration of four access points within an interfering region and carrier assignments for each access
point to use during an RTTP slot, in accordance with one or more aspects.

FIG. 9 is an illustration of an access terminal that facilitates providing a predefined protocol for fully or partially
orthogonalizing interfering transmissions, in accordance with one or more aspects.

FIG. 10 is an illustration of a system that facilitates permitting partial orthogonalization of transmissions when inter-
ference is high and resource reuse at other times, in accordance with one or more aspects.

FIG. 11 is an illustration of a wireless network environment that can be employed in conjunction with the various
systems and methods described herein.

FIG. 12 is an illustration of an apparatus that facilitates using a robust transmission protocol to trade off between
system capacity and interference robustness, in accordance with one or more aspects.

FIG. 13 illustrates an apparatus that facilitates using a robust transmission protocol to trade off between system
capacity and interference robustness on a reverse link, in accordance with one or more aspects.

DETAILED DESCRIPTION

[0020] Various aspects are now described with reference to the drawings, wherein like reference numerals are used
to refer to like elements throughout. In the following description, for purposes of explanation, numerous specific details
are set forth in order to provide a thorough understanding of one or more aspects. It may be evident, however, that such
aspect(s) may be practiced without these specific details. In other instances, well-known structures and devices are
shown in block diagram form in order to facilitate describing one or more aspects.

[0021] In addition, various aspects of the disclosure are described below. It should be apparent that the teaching
herein may be embodied in a wide variety of forms and that any specific structure and/or function disclosed herein is
merely representative. Based on the teachings herein one skilled in the art should appreciate that an aspect disclosed
herein may be implemented independently of any other aspects and that two or more of these aspects may be combined
in various ways. For example, an apparatus may be implemented and/or a method practiced using any number of the
aspects set forth herein. In addition, an apparatus may be implemented and/or a method practiced using other structure
and/or functionality in addition to or other than one or more of the aspects set forth herein. As an example, many of the
methods, devices, systems and apparatuses described herein are descried in the context of an ad-hoc or unplanned/semi-
planned deployed wireless communication environment that provides scalable resource reuse. One skilled in the art
should appreciate that similar techniques could apply to other communication environments.

[0022] As used in this application, the terms "component,” "system," and the like are intended to refer to a computer-
related entity, either hardware, software, software in execution, firmware, middle ware, microcode, and/orany combination
thereof. For example, a component may be, but is not limited to being, a process running on a processor, a processor,
an object, an executable, a thread of execution, a program, and/or a computer. One or more components may reside
within a process and/or thread of execution and a component may be localized on one computer and/or distributed
between two or more computers. Also, these components can execute from various computer readable media having
various data structures stored thereon. The components may communicate by way of local and/or remote processes
such as in accordance with a signal having one or more data packets (e.g., data from one component interacting with
another componentin a local system, distributed system, and/or across a network such as the Internet with other systems
by way of the signal). Additionally, components of systems described herein may be rearranged and/or complemented
by additional components in order to facilitate achieving the various aspects, goals, advantages, efc., described with
regard thereto, and are not limited to the precise configurations set forth in a given figure, as will be appreciated by one
skilled in the art.

[0023] Furthermore, various aspects are described herein in connection with a subscriber station. A subscriber station
can also be called a system, a subscriber unit, mobile station, mobile, remote station, remote terminal, access terminal,
user terminal, user agent, a user device, or user equipment. A subscriber station may be a cellular telephone, a cordless
telephone, a Session Initiation Protocol (SIP) phone, a wireless local loop (WLL) station, a personal digital assistant
(PDA), a handheld device having wireless connection capability, or other processing device connected to a wireless
modem.

[0024] Moreover, various aspects or features described herein may be implemented as a method, apparatus, or article
of manufacture using standard programming and/or engineering techniques. The term "article of manufacture" as used
herein is intended to encompass a computer program accessible from any computer-readable device, carrier, or media.
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For example, computer-readable media can include but are not limited to magnetic storage devices (e.g., hard disk,
floppy disk, magnetic strips...), optical disks (e.g., compact disk (CD), digital versatile disk (DVD)...), smart cards, and
flash memory devices (e.g., card, stick, key drive...). Additionally, various storage media described herein can represent
one or more devices and/or other machine-readable media for storing information. The term "machine-readable medium"
can include, without being limited to, wireless channels and various other media capable of storing, containing, and/or
carrying instruction(s) and/or data. It will be appreciated that the word "exemplary" is used herein to mean "serving as
an example, instance, or illustration." Any aspect or design described herein as "exemplary” is not necessarily to be
construed as preferred or advantageous over other aspects or designs.

[0025] Fig. 1 illustrates a wireless communication system 100 with multiple base stations 110 and multiple terminals
120, such as may be utilized in conjunction with one or more aspects. A base station is generally a fixed station that
communicates with the terminals and may also be called an access point, a Node B, or some other terminology. Each
base station 110 provides communication coverage for a particular geographic area, illustrated as three geographic
areas, labeled 102a, 102b, and 102c. The term "cell" can refer to a base station and/or its coverage area depending on
the context in which the term is used. To improve system capacity, a base station coverage area may be partitioned into
multiple smaller areas (e.g., three smaller areas, according to cell 102a in Fig. 1), 104a, 104b, and 104c. Each smaller
area can be served by a respective base transceiver subsystem (BTS). The term "sector" can refer to a BTS and/or its
coverage area depending on the context in which the term is used. For a sectorized cell, the BTSs for all sectors of that
cell are typically co-located within the base station for the cell. The transmission techniques described herein may be
used for a system with sectorized cells as well as a system with un-sectorized cells. For simplicity, in the following
description, the term "base station" is used generically for a fixed station that serves a sector as well as a fixed station
that serves a cell.

[0026] Terminals 120 are typically dispersed throughout the system, and each terminal may be fixed or mobile. A
terminal may also be called a mobile station, user equipment, a user device, or some other terminology. A terminal may
be a wireless device, a cellular phone, a personal digital assistant (PDA), a wireless modem card, and so on. Each
terminal 120 may communicate with zero, one, or multiple base stations on the downlink and uplink at any given moment.
The downlink (or forward link) refers to the communication link from the base stations to the terminals, and the uplink
(or reverse link) refers to the communication link from the terminals to the base stations.

[0027] For a centralized architecture, a system controller 130 couples to base stations 110 and provides coordination
and control for base stations 110. For a distributed architecture, base stations 110 may communicate with one another
as needed. Data transmission on the forward link occurs from one access point to one access terminal at or near the
maximum data rate that can be supported by the forward link and/or the communication system. Additional channels of
the forward link (e.g., control channel) may be transmitted from multiple access points to one access terminal. Reverse
link data communication may occur from one access terminal to one or more access points.

[0028] Fig. 2 is an illustration of an ad hoc or unplanned/semi-planned wireless communication environment 200, in
accordance with various aspects. System 200 can comprise one or more base stations 202 in one or more sectors that
receive, transmit, repeat, efc., wireless communication signals to each other and/or to one or more mobile devices 204.
As illustrated, each base station 202 can provide communication coverage for a particular geographic area, illustrated
as three geographic areas, labeled 206a, 206b, 206¢ and 206d. Each base station 202 can comprise a transmitter chain
and a receiver chain, each of which can in turn comprise a plurality of components associated with signal transmission
and reception (e.g., processors, modulators, multiplexers, demodulators, demultiplexers, antennas, and so forth.), as
will be appreciated by one skilled in the art. Mobile devices 204 may be, for example, cellular phones, smart phones,
laptops, handheld communication devices, handheld computing devices, satellite radios, global positioning systems,
PDAs, and/or any other suitable device for communicating over wireless network 200. System 200 can be employed in
conjunction with various aspects described herein in order to facilitate providing scalable resource reuse in a wireless
communication environment, as set forth with regard to subsequent figures.

[0029] Referring to Figs. 3-6, methodologies relating to providing scalable resource reuse are illustrated. For example,
methodologies can relate to providing scalable resource reuse in an FDMA environment, an OFDMA environment, a
CDMA environment, a WCDMA environment, a TDMA environment, a SDMA environment, or any other suitable wireless
environment. While, for purposes of simplicity of explanation, the methodologies are shown and described as a series
of acts, it is to be understood and appreciated that the methodologies are not limited by the order of acts, as some acts
may, in accordance with one or more aspects, occur in different orders and/or concurrently with other acts from that
shown and described herein. For example, those skilled in the art will understand and appreciate that a methodology
could alternatively be represented as a series of interrelated states or events, such as in a state diagram. Moreover, not
all illustrated acts may be required to implement a methodology in accordance with one or more aspects.

[0030] Fig. 3 is an illustration of a methodology 300 for introducing scalable resource reuse as needed to trade off
between system capacity and interference robustness, in accordance with one or more aspects. Method 300 can facilitate
identifying interfering transmissions and pre-defining a manner and time in which interfering transmissions may orthog-
onalize (e.g., fully or partially) in order to mitigate interference. In this manner, resource reuse may be scaled to interference
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conditions, and reuse slots may be applied to services and/or transmissions that require robustness without affecting
transmission efficiency in other time slots. By increasing interference robustness, method 300 may permit CODMA and
other wireless technologies that allow the same frequency to be used in every cell. For example, this method may allow
technologies such as EVDO to be deployed in an ad hoc or unplanned/semi-planned manner.

[0031] According to method 300, at 302, quasi-orthogonalization protocols (e.g., protocols by which interfering trans-
missions may be made partially or completely orthogonal to each other to mitigate interference) may be defined, as well
as robust transmission time period (RTTP) slots during which orthogonalization may occur. The RTTP slots can be
defined by a robust transmission protocol as potential candidates during which the orthogonalization protocol could be
executed. In accordance with some aspects, defining the RTTP resources can be performed offline. At 304, RTTP
resources (e.g., frequencies, subcarriers, ...) may be assigned to the transmitter (e.g., access points, access terminals,
base stations or the like) in the interfering region. The RTTP resources may be a subset of resources used during other
time slots. At 306, orthogonality may be provided for transmissions from transmitters (e.g., in base stations, user
devices, ...) identified as main interferers in the interfering region during an RTTP time slot. The RTTP time slot can be
a potential candidate during which the orthogonalization protocol could be executed. Additionally, during non-RTTP time
slots, a universal frequency reuse technique can be employed, as illustrated at 308.

[0032] According to an example in which there are three frequencies available to sectors, two base stations may
interfere with each other at an unacceptable level. If complete orthogonality is desired, then in RTTP slots, a first base
station may utilize frequencies 1 and 3, while a second base station may utilize frequency 2. In the event that partial
orthogonality is desired, then the first base station may utilize frequencies 1 and 2, and the second base station may
utilize frequencies 2 and 3, thereby reducing interference by overlapping on one frequency rather than on all three
frequencies. Channel encoding methods, such as Turbo or LDPC coding, with proper interleaving, can take advantage
of unequal SNR on different frequencies of a single encoded physical layer packet sent over the overlapping and non-
overlapping frequencies. Alternatively, if channel state information is available at the transmitter for the individual fre-
quencies, different encoded packets can be sent on the overlapping and non-overlapping frequencies to the same user.
[0033] With conventional ad hocor unplanned/semi-planned deployment of universal reuse technology such as CDMA,
there is a loss in performance when compared to a planned deployment. Method 300 facilitates ensuring a minimum
performance level. Such a minimum performance level may be needed for guaranteeing coverage for control channels
and low-rate, delay-sensitive services, such as voice services. Furthermore, with ad hoc deployment, there may be
situations where an interference level and minimum carrier-to-interference ratio (C/l) is acceptable, and there may be
other situations where it is not acceptable. The table of CDMA forward link (base station to mobile station) geometries
below provides an example that contrasts the achievable forward link C/| statistics with planned and unplanned deploy-
ment with universal reuse.

Table 1.

Planned | Unplanned Random | Unplanned Random (Clustered)

Mean C/I 5.1dB 2.6dB -0.6dB
Median C/I 3.0dB 0.7dB -1.8dB
10th %ile C/I -3.3dB -5.3dB -7dB

[0034] Note that the above are examples of results that may be obtained by maintaining a same density of access
points (APs) or base stations per unit area but deploying them in alternative manners. "Planned" represents the standard
hexagonal layout network topology typically used in cellular networks as illustrated in Fig. 1. "Unplanned random" or "ad
hoc" represents the case of randomly dropping APs and mobile terminals over a geographical area, as illustrated in Fig.
2. The "clustered random" case differs from the pure random case in that APs are deployed in groups that are close
together to simulate ad hoc deployment in crowded areas (e.g., malls, food courts, stadiums, airports, ...). The sample
results illustrate that with ad hoc deployment, the range of obtainable performance is vast. In some cases, one may be
able to sustain simultaneous transmissions (e.g., universal frequency reuse) at interfering cells, while in other cases,
the minimum rate may not be sustainable by a large fraction of users, thus resulting in service outage if all transmitters
used all the frequencies at all times. One technique to handle interference is static frequency reuse, commonly employed
in narrow-band technologies like GSM. Accordingly, method 300 provides a flexible interference avoidance and reuse
strategy to facilitate taking advantage of the benefits of the ad hoc deployment. Method 300 allows for partial overlap
or full orthogonal selection of frequencies for the RTTP slots. Furthermore, the periodicity of occurrence of the RTTP
slots depends on the deployment, so the degree of reuse is flexible. Finally, the RTTP slot can be dynamically used
and/or independent of mobile station feedback.

[0035] According to another aspect, RTTP time slot protocols may be followed when needed and not otherwise. One
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way to determine whether the RTTP time slots are to be followed is to evaluate channel quality feedback from a receiver
that it caused interference to. The feedback can be any feedback that describes a link quality. An example of such
feedback that represents forward link quality is the Dynamic Rate Control (DRC) or equivalently, the Channel Quality
Information (CQl) field, periodically reported by access terminals (ATs) to APs. It should be noted that some systems,
such as EVDO use DRC while other systems, such as WCDMA or HSDPA use CQI. Assuming that the transmission of
such feedback is decodable by all APs within the set of dominant interferers, the RTTP may be activated or de-activated,
based on the set of decoded DRCs or CQls heard from ATs that are not served by this AP. If the APs within the interfering
set decode a DRC or CQl (or other feedback) value that is below a predetermined threshold value, then they all may
assume that the RTTP time slots are active and may obey the RTTP protocols. If all decoded DRCs, CQls, efc. are
above the predetermined thresholds, the RTTP time slot need not be employed until it may become necessary, although
it may be present in the transmission pattern (e.g., every third slot, every fifth slot, efc.). However, RTTP time slots used
for transmission of broadcast control information nonetheless may always be followed if desired, thereby providing
robustness for control information atthe expense of some efficiency and dynamically trading off robustness and efficiency
for data.

[0036] According to yet another aspect, receiver feedback may be utilized to explicitly request APs in an active set to
abide by the RTTP time slot protocols, through the setting of a bit or the use of a special Walsh sequence cover for the
feedback that described a link quality information. As a "safety net", the activation of RTTP may be confirmed via the
backhaul, if the time scales of activation/de-activation are slow relative to backhaul delays. Additionally, the link quality
(e.g., DRC, CQl) value may specify the degree of orthogonalization to be used during an RTTP slot. For example, one
could use full orthogonalization for a very poor link quality, but allow some overlap if the link quality is better. As will be
illustrated in Fig. 8, below, each may be permitted to randomly pick some number of carriers (e.g., two or more, or some
other suitable number) as long as the link quality is above the threshold for full orthogonalization. Thus, there may be
relatively poor C/l on carriers where there is overlap and relatively good C/I on orthogonal carriers. Even with the use
of RTTP time slots, there may be some interference due to lack of perfect synchronization. Partial high interference
during a packet transmission, however, could be taken care of by appropriate back-off in rate selection and through
hybrid ARQ. Specifically, if the predicted SNR is 10 dB when all interferers were perfectly synchronized during the RTTP
slot, then the rate selection could use a back-off of 3 dB and select a rate that corresponds to 7 dB. This would allow a
3 dB margin for interference that may happen over part of the packet transmission due to imperfect synchronization.
Hybrid ARQ is another well-known technique used to ensure that previously erroneous transmissions of a packet still
provide useful information to the decoder.

[0037] Fig. 4 is an illustration of a method 400 for mitigating interference in a wireless communication environment,
in accordance with various aspects. The mechanism of robust transmissions described herein may be applied to the
reverse link in an additional manner. The reverse link, from ATs to AP, is a "many-to-one" link. That is, many terminals
may simultaneously transmit to a single AP or base station. In some commercially-deployed CDMA systems, many ATs
may simultaneously transmit to their AP without being scheduled explicitly. According to various aspects, RTTP time
slots on the reverse link permit certain users (e.g., those that are at the edge of the cell) to transmit over a subset of
carriers during RTTP time periods to reduce the interference they cause to neighbor cells. In systems such as EVDO,
reverse-link interference is controlled by the base station that broadcasts a reverse link interference indicator, such as
a reverse activity bit (RAB).

[0038] According to the method, at 402, a determination may be made regarding whether a reverse link interference
indicator (e.g., RAB bit) is set on a received signal. This indicator may be set by at least one non-serving AP. If the
interference indicator is not set ("NO"), method continues, at 404, where universal reuse is applied. If the interference
indicator is set ("YES"), an AP is requesting a reduction in interference. ATs within a cell served by the AP, as well as
ATs in a neighbor cell that can hear the reverse link interference indicator from the AP, may take appropriate action to
reduce the interference. Typically, an AT that receives a signal comprising a set interference indicator would reduce its
overall transmit power. The reverse link interference indicator mechanism may additionally be employed to trigger the
utilization of RTTP time slots in the reverse link. Either the setting of the reverse link interference indicator can be used
to activate the RTTP slots, or a different broadcast message may be used to trigger the activation. ATs that hear a
neighboring base station’s reverse link interference indicator may activate the RTTP slot, while ATs that do not hear the
R reverse link interference indicator signal may not activate the RTTP slot.

[0039] At 406, a strength of the received signal that includes the interference indicator may be evaluated. Depending
on the strength at which the neighbor cell’s interference indicator is detected, a degree of orthogonalization may be
adjusted, at 408. The AT may indicate the carriers it is using through in-band signaling. According to a related aspect,
the AP may indicate the degree of orthogonalization it desires on the broadcast message itself. At 410, a subset of
carriers are employed per the degree of orthogonality determined.

[0040] Fig. 5 is an illustration of a method 500 that facilitates performing a scalable orthogonalization protocol for
transmissions during RTTP slots, in accordance with one or more aspects. At 502, feedback signals that describe a link
quality (e.g., DRC, CQI) may be evaluated to determine a data rate for one or more transmissions during RTTP slots.
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At 504, the feedback signhals may be compared to a first predetermined threshold data rate. If the lowest feedback signal
for a given communication is above the first predetermined threshold, then at 506 a determination may be made not to
orthogonalize signals during RTTP time slots. If the lowest feedback signal is not above the first predetermined threshold,
then a comparison may be made, at 508, to determine whether the lowest feedback signal is above a second predeter-
mined threshold. The second predetermined threshold may be lower than the first predetermined threshold. If the feedback
signal is above the second predetermined threshold (and below the first predetermined threshold as determined at 504),
then at 510 a partial orthogonalization protocol may be performed on signals transmitted during RTTP slots. If the
comparison at 508 indicates that the lowest feedback signal is not above the second predetermined threshold, then at
512, a full-orthogonalization may be performed on RTTP slot transmissions. It will be appreciated that any number of
graduations may be implemented in accordance with performing a partial or quasi-orthogonalization technique. For
instance, the method need not be limited to first and second predetermined thresholds, but rather any number of pre-
determined thresholds may be implemented and may correspond to respective levels of orthogonalization ranging from
complete orthogonalization to no orthogonalization.

[0041] Fig.6is a schematicillustration of different orthogonalization schemes in accordance with the disclosed aspects.
It should be understood that there could be more or fewer carrier and/or base stations than those illustrated and described
with reference to this figure.

[0042] A full orthogonalization scheme is illustrated at 600 having three carriers, Carrier 1 (602), Carrier 2 (604) and
Carrier 3 (606) and two APs, AP1 (608) and AP2 (610). AP1 (608) might use Carrier 1 (602), illustrated by dotted line
612 and AP2 (610) might use Carrier 2 (604) and Carrier 3 (606), illustrated by dotted line 614. In this full orthogonalization
scheme, AP1 (608) and AP2 (610) do not interfere since completely different carriers are utilized.

[0043] At 616, a partial orthogonalization scheme is illustrated. There are three carriers, Carrier A (618), Carrier B
(620) and Carrier C (622) and two APs: AP1 (624) and AP2 (626). As illustrated Carrier A (618) and Carrier B (620)
belong to AP1 (624) and Carrier B (620) and Carrier C (622) belong to AP2 (626). In this case, the APs 624 and 626 do
not interfere on Carrier A (618) and Carrier C (622) but they do interfere on Carrier B (620).

[0044] Another scheme (not illustrated) can be referred to as a soft gradation scheme. For example, on Carrier 1, AP1
is allowed to transmit at full power. On Carrier 2, AP1 transmits at half power and AP2 transmits at half power. On Carrier
3, AP1 transmits at very low power and AP2 transmits at high power. It should be understood that other power schemes
or power reduction amounts can be utilized. Thus, partial orthogonalization can include reducing a power associated
with at least a subset of carriers.

[0045] Fig. 7 illustrates an RTTP time slot pattern 700 that may be utilized in conjunction with one or more aspects
presented herein. According the figure, an RTTP time slot 702 is provided every fifth time slot during a transmission, as
well as a plurality of non-RTTP time slots 704. RTTP transmission protocols can be employed to assign predefined ways
in which interfering transmissions may fully or partially orthogonalize their transmissions, and pre-defined time periods,
such as RTTP slots 702, when interfering transmissions may adhere to the predefined orthogonalization protocols.
During non-RTTP time slots, transmissions may be performed without any restrictions. For purpose of illustration, consider
a multi-carrier EVDO system, wherein all base stations are synchronized. An RTTP time slot 702 may be defined within
a longer time period 700, and the base stations within an interfering region may know the location and periodicity of
such RTTP slot 702. Furthermore, each base station may be assigned a subset of resources that they may utilize for
the RTTP slot 702. It will be appreciated that while the length of some RTTP slots 702 may be substantially similar to
non-RTTP slot 704 length, other RTTP slots 702 may be longer or shorter than non-RTTP slots 704, depending on
design parameters, interference requirements, and the like. According to another aspect, RTTP slots may have a uniform
length relative to each other, which may be longer than, shorter than, or substantially similar to non-RTTP slots.
[0046] Fig. 8 is an illustration of four APs within an interfering region 800 and carrier assignments 802 for each AP to
use during an RTTP slot, in accordance with one or more aspects. During non-RTTP slots, each AP may be permitted
to use all 8 carriers. Thus, during RTTP slots, complete orthogonality to the main interferers may be obtained, while in
other slots (e.g., non-RTTP slots) universal frequency reuse may be optimized. As will be understood by those skilled
in the art, the processes associated with determining which base stations are within an interfering set and how they are
informed of the RTTP can be performed, for instance, when the network topology changes, and may utilize feedback
from receivers in a region of a wireless communication environment. Thus, RTTP time slots may be used for any
transmissions that may benefit from increased robustness. For example, control channel transmission that needs to
reach the edge of a cell, low-rate delay-sensitive transmissions to a receiver, transmissions that are close to reaching
their HARQ retransmission limit, and the like are types of transmissions that may benefit from the various aspects
described herein.

[0047] Fig. 9 is an illustration of an access terminal 900 that facilitates providing a predefined protocol for fully or
partially orthogonalizing interfering transmissions, in accordance with one or more aspects. Access terminal 900 com-
prises a receiver 902 that receives a signal from, for instance, a receive antenna (not shown), and performs typical
actions thereon (e.g., filters, amplifies, downconverts, efc.) the received signal and digitizes the conditioned signal to
obtain samples. The received signal can include a reverse link interference indicator thereon. Receiver 902 can also
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receive an orthogonalization protocol (e.g., full, partial). Receiver 902 can comprise a demodulator 904 that can demod-
ulate received symbols and provide them to a processor 906 for channel estimation. Processor 906 can be a processor
dedicated to analyzing information received by receiver 902 and/or generating information for transmission by a trans-
mitter 916, a processor that controls one or more components of access terminal 900, and/or a processor that both
analyzes information received by receiver 902, generates information for transmission by transmitter 916, and controls
one or more components of access terminal 900. Additionally, processor 906 may execute instructions for evaluating
performing a resource reuse protocol during non-RTTP slots, for performing a partial or complete orthogonalization
protocol during RTTP slots, for determining a level of orthogonalization (e.g., complete, partial, none, efc.)

[0048] Access terminal 900 can additionally comprise memory 908 that is operatively coupled to processor 906 and
that may store data to be transmitted, received data, and the like. Memory 908 may store information related to link
quality values (e.g., DRC, CQI), reverse link interference indicator (e.g., RAB) values and/or signal strength, protocols
for evaluating the foregoing, protocols for comparing evaluated values to predetermined threshold values in order to
facilitate determining an appropriate action (e.g., complete or partial orthogonalization), efc.

[0049] It will be appreciated that the data store (e.g., memory 908) described herein can be either volatile memory or
nonvolatile memory, or can include both volatile and nonvolatile memory. By way of illustration, and not limitation,
nonvolatile memory can include read only memory (ROM), programmable ROM (PROM), electrically programmable
ROM (EPROM), electrically erasable PROM (EEPROM), or flash memory. Volatile memory can include random access
memory (RAM), which acts as external cache memory. By way of illustration and not limitation, RAM is available in many
forms such as synchronous RAM (SRAM), dynamic RAM (DRAM), synchronous DRAM (SDRAM), double data rate
SDRAM (DDR SDRAM), enhanced SDRAM (ESDRAM), Synchlink DRAM (SLDRAM), and direct Rambus RAM (DR-
RAM). The memory 908 of the subject systems and methods is intended to comprise, without being limited to, these
and any other suitable types of memory.

[0050] Receiver 902 is further operatively coupled to signal generator 910, which may generate DRC, CQlI or other
information for transmission to an access point, which may then compare the received value(s) to a number of prede-
termined thresholds to determine a level of orthogonalization to apply to subsequent forward link transmissions to reduce
interference, as described above. Signal generator 910 can be configured to execute a robust transmission protocol
during one or more RTTP slots. These RTTP slots can be defined by the robust transmission protocol as potential
candidates during which the orthogonalization protocol could be executed. Additionally, signal generator 210 can activate
one or more RTTP slots for use associated with a reverse link transmission based on areverse link interference indicator.
[0051] An indicator evaluator 912 may evaluate and/or monitor a received signal to determine whether an reverse link
interference indicator (e.g., RAB) is set, whether the signal is decodable, efc., in order to facilitate determining whether
to employ a designated subset of available carriers for a subsequent transmission or whether to relinquish control there
over, as described above. Indicator evaluator 912 may determine whether the reverse link interference indicator is set
in a received signal and the signhal generator 910, based on the determination, may activate one or more RTTP slots for
transmission on a reverse link. The indicator evaluator 912 may further evaluate a signal strength at which the reverse
link interference indicator is received and the signal generator 910, can use the evaluated signal strength to determine
activation of RTTP. The signal generator 910 can adjust a level of orthogonality for a reverse link transmission as a
function of the signal strength of the reverse link interference indicator. Additionally, the signal generator 910 may
continue to employ the designated subset of carriers for the reverse link transmission if the reverse link interference
indicator is setby at least one AP that is notserving this access terminal 900. When the indicator evaluator 912 determines
that a reverse link interference indicator is no longer set, such as through monitoring of the received signal, the signal
generator 910 can deactivate the use of RTTP resources on all carriers in an unrestricted manner.

[0052] Access terminal 900 still further comprises a modulator 914 and a transmitter 916 that transmits the signal to,
for instance, a base station, an access point, another access terminal, a remote agent, efc. Although depicted as being
separate from the processor 9086, it is to be appreciated that signal generator 910 and indicator evaluator 912 may be
part of processor 906 or a number of processors (not shown).

[0053] Fig. 10 is an illustration of a system 1000 that facilitates permitting partial orthogonalization of transmissions
when interference is high and resource reuse at other times, in accordance with one or more aspects. System 1000
comprises an access point 1002 with areceiver 1010 that receives signal(s) from one or more user devices 1004 through
a plurality of receive antennas 1006, and a transmitter 1024 that transmits to the one or more user devices 1004 through
atransmitantenna 1008. Receiver 1010 canreceive information from receive antennas 1006 and is operatively associated
with a demodulator 1012 that demodulates received information. Demodulated symbols are analyzed by a processor
1014 that can be similar to the processor described above with regard to Fig. 9, and which is coupled to a memory 1016
that stores information related to resource reuse, resource assignments, RTTP slots, orthogonalization protocols, and/or
any other suitable information related to performing the various actions and functions set forth herein.

[0054] Processor 1014 may be further coupled to signal evaluator 1018 and a signal generator 1020, which may
evaluate and generate respective signals for access point 1002. Signal evaluator 1018 may compare a received signal
(e.g., DRC signal) to a plurality of thresholds to determine whether to completely or partially orthogonalize subsequent
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transmissions to mitigate interference. Signal evaluator 1018 define RTTP resources, such as by determining how often
control data is to be sent and/or based on interference data. In accordance with some aspects, the RTTP resources are
defined offline. The RTTP resources can identify a location of at least one RTTP slot. In addition, the RTTP resources
can include a set of one or more carriers to be executed during the one or more RTTP slots. For example, a partial
orthogonalization protocol may be executed during one or more RTTP slots if a forward link quality information value is
below a first predetermined threshold and higher than a second predetermined threshold. Partial orthogonalization may
include reducing a power associated with at least one carrier. A complete orthogonalization protocol may be executing
during one or more RTTP slots when information indicates that a forward link quality value is below the second prede-
termine threshold. Signal evaluator 1018 may execute a universal frequency reuse during non-RTTP slots. A universal
frequency reuse protocol may be executed during one or more RTTP slots if information about a forward link quality
value is not decoded or is decoded but has a value below a first predetermined threshold.

[0055] Signal generator 1020 may generate and/or set a reverse link interference indicator (e.g., reverse activity bit)
in a forward link signal to permit an access terminal to evaluate the interference indicator in order to determine whether
to employ a predesignated set of carriers for transmission on a reverse link during RTTP slots. Signal generator 1020
may identify interfering transmissions and then assign RTTP resources to base stations in an interfering region and
signal evaluator 1018 may execute an orthogonalization protocol during one or more RTTP slots to provide orthogonal-
ization. The RTTP slots can be specified for use during which the orthogonalization protocol may be executed. For
example, if additional robustness is desired, a fraction or ratio of RTTP slots to non-RTTP can be changed or modified.
A slot size can be adaptively changed and once a slot size is defined, the slot size for both RTTP and non-RTTP slots
are the same.

[0056] Signal evaluator 1018 may evaluate a channel quality feedback signal from areceiver that it causes interference
to. Signal generator 1020 can increase RTTP slot duration and/or increase the fraction of RTTP slots as perceived
interference increases. A multitude of RTTP slots can be inserted into a transmission schedule at defined intervals,
which can be regular or random intervals. As interference increases, the interval between RTTP slots may be decreased.
[0057] Processor 1014 may execute instructions for assigning resources to user devices 1004, for generating and/or
defining RTTP slots, allocating RTTP resources, defining orthogonalization protocols, etc. Processor 1014 may be further
coupled to amodulator 1022, which may multiplex assignment information for transmission by a transmitter 1024 through
antenna 1008 to user device(s) 1004. Although depicted as being separate from processor 1014, it is to be appreciated
that signal evaluator 1018, RAB generator 1020, and/or modulator 1022 may be part of processor 1014 or a number of
processors (not shown).

[0058] Fig. 11 shows an exemplary wireless communication system 1100. The wireless communication system 1100
depicts one base station and one terminal for sake of brevity. However, it is to be appreciated that the system can include
more than one base station and/or more than one terminal, wherein additional base stations and/or terminals can be
substantially similar or different for the exemplary base station and terminal described below. In addition, it is to be
appreciated that the base station and/or the terminal can employ the systems and/or methods described herein to
facilitate wireless communication there between.

[0059] Referring now to Fig. 11, on a downlink, at access point 1105, a transmit (TX) data processor 1110 receives,
formats, codes, interleaves, and modulates (or symbol maps) traffic data and provides modulation symbols ("data sym-
bols"). A symbol modulator 1115 receives and processes the data symbols and pilot symbols and provides a stream of
symbols. A symbol modulator 1120 multiplexes data and pilot symbols and provides them to a transmitter unit (TMTR)
1120. Each transmit symbol may be a data symbol, a pilot symbol, or a signal value of zero. The pilot symbols may be
sent continuously in each symbol period. The pilot symbols can be frequency division multiplexed (FDM), orthogonal
frequency division multiplexed (OFDM), time division multiplexed (TDM), frequency division multiplexed (FDM), or code
division multiplexed (CDM).

[0060] TMTR 1120 receives and converts the stream of symbols into one or more analog signals and further conditions
(e.g., amplifies, filters, and frequency upconverts) the analog signals to generate a downlink signal suitable for trans-
mission over the wireless channel. The downlink signal is then transmitted through an antenna 1125 to the terminals.
Atterminal 1130, an antenna 1135 receives the downlink signal and provides a received signal to a receiver unit (RCVR)
1140. Receiver unit 1140 conditions (e.qg., filters, amplifies, and frequency downconverts) the received signal and digitizes
the conditioned sighal to obtain samples. A symbol demodulator 1145 demodulates and provides received pilot symbols
to a processor 1150 for channel estimation. Symbol demodulator 1145 further receives a frequency response estimate
for the downlink from processor 1150, performs data demodulation on the received data symbols to obtain data symbol
estimates (which are estimates of the transmitted data symbols), and provides the data symbol estimates to an RX data
processor 1155, which demodulates (i.e., symbol demaps), deinterleaves, and decodes the data symbol estimates to
recover the transmitted traffic data. The processing by symbol demodulator 1145 and RX data processor 1155 is com-
plementary to the processing by symbol modulator 1115 and TX data processor 1110, respectively, at access point 1105.
[0061] Onthe uplink, a TX data processor 1160 processes traffic data and provides data symbols. A symbol modulator
1165 receives and multiplexes the data symbols with pilot symbols, performs modulation, and provides a stream of
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symbols. A transmitter unit 1170 then receives and processes the stream of symbols to generate an uplink signal, which
is transmitted by the antenna 1135 to the access point 1105.

[0062] At access point 1105, the uplink signal from terminal 1130 is received by the antenna 1125 and processed by
areceiver unit 1175 to obtain samples. A symbol demodulator 1180 then processes the samples and provides received
pilot symbols and data symbol estimates for the uplink. An RX data processor 1185 processes the data symbol estimates
to recover the traffic data transmitted by terminal 1130. A processor 1190 performs channel estimation for each active
terminal transmitting on the uplink. Multiple terminals may transmit pilot concurrently on the uplink on their respective
assigned sets of pilot subbands, where the pilot subband sets may be interlaced.

[0063] Processors 1190 and 1150 direct (e.g., control, coordinate, manage, efc.) operation at access point 1105 and
terminal 1130, respectively. Respective processors 1190 and 1150 can be associated with memory units (not shown)
that store program codes and data. Processors 1190 and 1150 can also perform computations to derive frequency and
impulse response estimates for the uplink and downlink, respectively.

[0064] Fora multiple-access system (e.g., FDMA, OFDMA, CDMA, TDMA, efc.), multiple terminals can transmit con-
currently on the uplink. For such a system, the pilot subbands may be shared among different terminals. The channel
estimation techniques may be used in cases where the pilot subbands for each terminal span the entire operating band
(possibly except for the band edges). Such a pilot subband structure would be desirable to obtain frequency diversity
for each terminal. The techniques described herein may be implemented by various means. For example, these tech-
niques may be implemented in hardware, software, or a combination thereof. For a hardware implementation, which
may be digital, analog, or both digital and analog, the processing units used for channel estimation may be implemented
within one or more application specific integrated circuits (ASICs), digital signal processors (DSPs), digital signal process-
ing devices (DSPDs), programmable logic devices (PLDs), field programmable gate arrays (FPGAs), processors, con-
trollers, micro-controllers, microprocessors, other electronic units designed to perform the functions described herein,
or a combination thereof. With software, implementation can be through modules (e.g., procedures, functions, and so
on) that perform the functions described herein. The software codes may be stored in memory unit and executed by the
processors 1190 and 1150.

[0065] Fig. 12 is an illustration of an apparatus 1200 that facilitates using a robust transmission protocol to trade off
between system capacity and interference robustness on a forward link, in accordance with one or more aspects.
Apparatus 1200 is represented as a series of interrelated functional blocks, which can represent functions implemented
by a processor, software, or combination thereof (e.g., firmware). For example, apparatus 1200 may provide modules
for performing various acts, such as are described above. Apparatus 1200 can facilitate identifying interfering transmis-
sions and pre-defining a manner and time in which interfering transmissions may orthogonalize (e.g., fully or partially)
in order to mitigate interference. In this manner, resource reuse may be scaled to interference conditions, and reuse
slots may be applied to services and/or transmissions that require robustness without effecting transmission efficiency
in other time slots. By increasing interference robustness, apparatus 1200 may permit cellular technologies, such as
"EVDO-like" technologies, to be deployed in an ad hoc or unplanned/semi-planned manner.

[0066] Apparatus 1200 comprises a module for defining RTTP resources (e.g., frequencies, subcarriers, ...) 1202 that
may allocate RTTP resources to base stations (e.g., access points or the like) in an interferingregion. The RTTP resources
may be a subset of resources used during other time slots and can identify a location of at least one RTTP slot. The
RTTP resources can include a set of at least one carrier to be executed during at least one of the RTTP slots. A module
for executing an orthogonalization protocol 1204 may be employed to orthogonalize transmissions from base stations
identified as main interferers in the interfering region during an RTTP time slot. Module for executing an orthogonalization
protocol 1204 may facilitate providing partial orthogonality or complete orthogonality between transmissions as described
above. In this manner, apparatus 1200 facilitates providing a flexible interference avoidance and reuse strategy, such
as that described above with regard to preceding figures, to facilitate taking advantage of the benefits of the ad hoc or
unplanned/semi-planned deployment.

[0067] Fig. 13 illustrates an apparatus that facilitates using a robust transmission protocol to trade off between system
capacity and interference robustness on a reverse link, in accordance with one or more aspects. Apparatus 1300 is
represented as a series of interrelated functional blocks, which can represent functions implemented by a processor,
software, or combination thereof (e.g., firmware). For example, apparatus 1300 may provide modules for performing
various acts, such as are described above. Apparatus 1300 may comprise a module for receiving 1302 that receives
an orthogonalization protocol. Apparatus 1300 can also include a module for executing 1304 the robust transmission
protocol during one or more RTTP slots. The RTTP slots can be defined by the robust transmission protocol as potential
candidates during which the orthogonalization protocol could be used

[0068] Apparatus 1300 can further include a module a module for receiving a signal (nor shown) from, for instance,
an access point and determines whether a reverse link interference indicator is set in the received signal. For example,
the module forreceiving a signal may detect the indicator and determine whetheritis setand decodable. The determination
of whether the indicator is decodable may comprise, for instance, evaluating received signal strength of the indicator
and comparing the received signal strength to a predetermined threshold value. If the received signal strength is below
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the predetermined threshold value, then the indicator may not be decodable. Apparatus 1300 may further comprise a
module for activation (not shown), which can activate one or more RTTP slots for transmission on a reverse link based
on the whether the indicator is set or not set. In this manner, scalable resource reuse may be performed on a reverse
link, in addition to a forward link as described above.

[0069] For a software implementation, the techniques described herein may be implemented with modules (e.g.,
procedures, functions, and so on) that perform the functions described herein. The software codes may be stored in
memory units and executed by processors. The memory unit may be implemented within the processor or external to
the processor, in which case it can be communicatively coupled to the processor via various means as is known in the art.
[0070] What has been described above includes examples of one or more aspects. It is, of course, not possible to
describe every conceivable combination of components or methodologies for purposes of describing the aforementioned
aspects, but one of ordinary skill in the art may recognize that many further combinations and permutations of various
aspects are possible. Accordingly, the described aspects are intended to embrace all such alterations, modifications
and variations that fall within the scope of the appended claims. Furthermore, to the extent that the term "includes" is
used in either the detailed description or the claims, such term is intended to be inclusive in a manner similar to the term
"comprising" as "comprising" is interpreted when employed as a transitional word in a claim.

Claims

1. A method (300) of using a robust transmission protocol at an access pointin a wireless communication environment
(200), comprising the steps of:
defining (302, 304) robust transmission time period, RTTP, resources for at least one access point (202) according
to interference conditions, said RTTP resources identifying a location of at least one RTTP slot (702);
executing (306) an orthogonalization protocol for mitigating interference by making interfering transmissions partially
or completely orthogonal during one or more RTTP slots (702), wherein the RTTP slots are defined as potential
candidates during which the orthogonalization protocol could be executed, wherein the RTTP resources comprise
a set of at least one carrier among the available carriers for executing the orthogonalization protocol during the at
least one RTTP slot; and
executing (308) a universal frequency reuse protocol with all the available carriers during non-RTTP slots (704) for
unrestricted transmissions.

2. The method of claim 1, wherein the orthogonalization protocol provides complete orthogonalization between inter-
fering transmissions;
or provides partial orthogonalization between interfering transmissions, wherein the partial orthogonalization includes
reducing a power associated with at least a subset of carriers.

3. The method of claim 1, wherein execution comprises:
receiving a channel quality feedback signal; and

evaluating the channel quality feedback signal.

4. The method of claim 3, further comprising executing a universal frequency reuse protocol during the at least one
RTTP slot based on the channel quality feedback signal.

5. The method of claim 1, wherein defining the RTTP resources further comprises modifying a ratio of RTTP to non-
RTTP slots based on a channel quality feedback signal.

6. The method of claim 1, further comprising inserting at least one RTTP slot into a transmission schedule at defined
intervals.

7. The method of claim 1, wherein the defining of the RTTP resources is performed offline.

8. The method of claim 1, wherein defining the RTTP resources comprises determining how often control data will be
sent by at least one access point, and/or is based on interference data.

9. An access point (1002) for using a robust transmission protocol, comprising:

means (1202) for defining robust transmission time period, RTTP, resources according to interference conditions,
said RTTP resources identify a location of at least one RTTP slot (702);
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means (1204) for executing an orthogonalization protocol for mitigating interference by making interfering trans-
missions partially or completely orthogonal during one or more RTTP slots, wherein the RTTP slots are defined
as potential candidates during which the orthogonalization protocol could be executed, wherein the RTTP
resources comprise a set of at least one carrier among the available carriers to be executed during the at least
one RTTP slot; and

means for executing a universal frequency reuse protocol with all the available carriers during non-RTTP slots
(704) for unrestricted transmissions.

10. A method for using a robust transmission protocol in a wireless communication environment (200) at an access

terminal (900), comprising:

receiving (402) a reverse link interference indicator for performing a robust transmission protocol (RTTP) com-
prising RTTP resources; the RTTP resources comprise a set of at least one carrier among the available carriers
for executing a orthogonalization protocol during at least one RTTP slot and executing (408, 410) the orthogo-
nalization protocol for mitigating interference by making interfering transmissions partially or completely orthog-
onal during one or more RTTP slots (702) defined by the robust transmission protocol as potential candidates
during which the orthogonalization protocol could be executed; and

executing (308) a universal frequency reuse protocol with all the available carriers during non-RTTP slots (704)
for unrestricted transmissions.

11. The method of claim 10, further comprising:

receiving (402) a signal comprising reverse link interference indicator therein; and

activating the one or more RTTP slots (702) for use associated with a reverse link transmission based on the
reverse link interference indicator; and preferably

further comprising:

evaluating a signal strength at which the reverse link interference indicator is received; and
using the evaluated signal strength for the activation of the one or more RTTP slots; and/or

further comprising monitoring the received signal to verify that the reverse link interference indicator is provided
and the received signal is decodable.

12. The method of claim 10, further comprising adjusting a level of orthogonality for a reverse link transmission as a

13.

14.

function of the signal strength of the reverse link interference indicator; and preferably
further comprising continuing to employ the designated subset of available carriers for the reverse link transmission
if the reverse link interference indicator is set by at least one AP that is not serving this AT.

The method of claim 10, further comprising employing a designated subset of available carriers for a reverse link
transmission during at least one RTTP slot.

An access terminal (900) for using a robust transmission protocol in a wireless communication environment (200),
comprising:

means (1302) for receiving a reverse link interference indicator for performing a robust transmission protocol
(RTTP) comprising RTTP resources; the RTTP resources comprise a set of at least one carrier among the
available carriers for executing a orthogonalization protocol during at least one RTTP slot; and

means (1304) for executing an orthogonalization protocol for mitigating interference by making interfering trans-
missions partially or completely orthogonal during one or more RTTP slots defined by the robust transmission
protocol as potential candidates during which the orthogonalization protocol could be executed for unrestricted
transmissions; and

means for executing a universal frequency reuse protocol with all the available carriers during non-RTTP slots
for unrestricted transmissions.

15. A computer program product for using a robust transmission protocol in a wireless communication environment

(200), comprising:

a computer-readable medium comprising codes executable by at least one computer to carry out the steps of

13
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any of claims 1 to 8 or 10 to 13.

Patentanspriiche

Ein Verfahren (300) zum Verwenden eines robusten Sende- bzw. Ubertragungsprotokolls an einem Zugriffspunkt
(AP = access point) in einer Drahtloskommunikationsumgebung (200), das die folgenden Schritte aufweist:

Definieren (302, 304) von Ressourcen mitrobuster Sende- bzw. Ubertragungszeitdauer bzw. RTTP-Ressourcen
(RTTP = robust transmission time period) fir wenigstens einen Zugriffspunkt (202) gemag Interferenzbedin-
gungen, wobei die RTTP-Ressourcen eine Position wenigstens eines RTTP-Schlitzes (702) identifizieren;
Ausflihren (306) eines Orthogonalisierungsprotokolls zum Abschwéachen von Interferenz durch teilweises oder
vollstandiges Orthogonalisieren interferierender Ubertragungen wihrend eines oder mehrerer RTTP-Schlitze
(702), wobei die RTTP-Schlitze als potenzielle Kandidaten definiert sind, wahrend denen das Orthogonalisie-
rungsprotokollausgeflihrt werden kénnte, wobeidie RTTP-Ressourcen einen Satz aus wenigstens einem Trager
von den verfigbaren Tragern zum Ausfiihren des Orthogonalisierungsprotokolls wahrend des wenigstens einen
RTTP-Schlitzes aufweisen; und

Ausflihren (308) eines Universalfrequenzwiederverwendungsprotokolls mit allen verfiigbaren Tragern wahrend
Nicht-RTTP-Schlitzen (704) fir unbeschrankte Sendungen bzw. Ubertragungen.

Verfahren nach Anspruch 1, wobei das Orthogonalisierungsprotokoll eine vollstdndige Orthogonalisierung zwischen
interferierenden Ubertragungen vorsieht;

oder partielle Orthogonalisierung zwischen interferierenden Ubertragungen vorsieht, wobei die partielle Orthogo-
nalisierung Verringern einer Leistung beinhaltet, die mit wenigstens einem Subsatz von Tragern assoziiert ist.

Verfahren nach Anspruch 1, wobei eine Ausfiihrung Folgendes beinhaltet:
Empfangen eines Kanalqualitatsfeedbacksignals; und
Evaluieren des Kanalqualitatsfeedbacksignals.

Verfahren nach Anspruch 3, das weiter Ausfiihren eines Universalfrequenzwiederverwendungsprotokolls wahrend
des wenigstens einen RTTP-Schlitzes basierend auf dem Kanalqualitétsfeedbacksignal aufinreist.

Verfahren nach Anspruch 1, wobei das Definieren der RTTP-Ressourcen weiter Modifizieren eines Verhaltnisses
von RTTP- zu Nicht-RTTP-Schlitzen basierend auf einem Kanalqualitdtsfeedbacksignal aufweist.

Verfahren nach Anspruch 1, das weiter Einfligen wenigstens eines RTTP-Schlitzes in einen Sendungs- bzw. Uber-
tragungsplan zu definierten Intervallen aufweist.

Verfahren nach Anspruch 1, wobei das Definieren der RTTP-Ressourcen offline durchgefiihrt wird.

Verfahren nach Anspruch 1, wobei das Definieren der RTTP-Ressourcen Bestimmen aufweist, wie oft Steuerdaten
durch wenigstens einen Zugriffspunkt gesendet werden und/oder auf Interferenzdaten basiert.

Ein Zugriffspunkt (1002) zum Verwenden eines robusten Ubertragungsprotokolls, das Folgendes aufweist:

Mittel (1202) zum Definieren von Ressourcen mit robuster Sende- bzw. Ubertragungszeitdauer bzw. RTTP-
Ressourcen (RTTP = robust transmission time period) gemaR Interferenzbedingungen, wobei die RTTP-Res-
sourcen eine Position wenigstens eines RTTP-Schlitzes (702) identifizieren;

Mittel (1204) zum Ausfiihren eines Orthogonalisierungsprotokolls zum Abschwachen von Interferenz durch
teilweises oder vollstandiges Orthogonalisieren interferierender Ubertragungen wahrend eines oder mehrerer
RTTP-Schlitze, wobei die RTTP-Schlitze als potenzielle Kandidaten definiert sind, wahrend denen das Ortho-
gonalisierungsprotokoll ausgeflihrt werden konnte, wobei die RTTP-Ressourcen einen Satz aus wenigstens
einem Trager von den verflugbaren Tragern aufweisen, der wahrend des wenigstens einen RTTP-Schlitzes
ausgefuhrt werden soll; und

Mittel zum Ausfiihren eines Universalfrequenzwiederverwendungsprotokolls mit allen verfigbaren Tragern wah-
rend Nicht-RTTP-Schlitzen (704) fiir unbeschrankte Sendungen bzw. Ubertragungen.

10. Ein Verfahren zum Verwenden eines robusten Ubertragungsprotokolls in einer Drahtloskommunikationsumgebung
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(200) an einem Zugriffsendgerat (AT) (900), das Folgendes aufweist:

Empfangen (402) eines Rickwartsverbindungsinterferenzindikators zum Durchfiihren eines robusten Ubertra-
gungsprotokolls (RTTP), das RTTP-Ressourcen aufweist; wobei die RTTP-Ressourcen einen Satz aus we-
nigstens einem Trager von den verflgbaren Tragern zum Ausflihren eines Orthogonalisierungsprotokolls wah-
rend dem wenigstens einen RTTP-Schlitz aufweisen; und

Ausflihren (408, 410) des Orthogonalisierungsprotokolls zum Abschwéachen von Interferenz durch teilweises
oder vollstiandiges Orthogonalisieren interferierender Ubertragungen wihrend eines oder mehrerer RTTP-
Schlitze (702), die durch das robuste Ubertragungsprotokoll als potenzielle Kandidaten definiert sind, wahrend
denen das Orthogonalisierungsprotokoll ausgefihrt werden kénnte, und

Ausflihren (308) eines Universalfrequenzwiederverwendungsprotokolls mit allen verfigbaren Tragern wahrend
Nicht-RTTP-Schlitzen (704) fir unbeschrankte Sendungen bzw. Ubertragungen.

11. Verfahren nach Anspruch 10, das weiter Folgendes aufweist:

Empfangen (402) eine Signals, das einen Riickwartsverbindungsinterferenzindikator darin aufweist; und
Aktivieren des einen oder der mehreren RTTP-Schlitze (702) fir eine Verwendung, die mit einer Riickwarts-
verbindungsibertragung assoziiert ist, basierend auf dem Rickwartsverbindungsinterferenzindikator; und das
vorzugsweise weiter Folgendes aufweist:

Evaluieren einer Signalstarke, mit der der Rickwartsverbindungsinterferenzindikator empfangen wird; und
Verwenden der evaluierten Signalstarke fir die Aktivierung des einen oder der mehreren RTTP-Schlitze;
und/oder

das weiter Uberwachen des empfangenen Signals aufweist, um zu verifizieren, dass der Riickwértsverbin-
dungsinterferenzindikator vorgesehen ist und das empfangene Signal decodierbar ist.

12. Verfahren nach Anspruch 10, das weiter Einstellen eines Orthogonalitatsniveaus fur eine Rickwartsverbindungs-

13.

14.

Ubertragung als eine Funktion der Signalstarke des Riickwartsverbindungsinterferenzindikators aufweist; und das
vorzugsweise weiter

Fortfahren aufweist, den designierten Subsatz von verfligbaren Tragern flr die Riickwartsverbindungsibertragung
einzusetzen, wenn der Rickwartsverbindungsinterferenzindikator durch wenigstens einen AP festgelegt ist, der
dieses AT nicht versorgt.

Verfahren nach Anspruch 10, das weiter Einsetzen eines designierten Subsatzes von verfigbaren Tragern flr eine
Rickwartsverbindungsiibertragung wahrend wenigstens einem RTTP-Schlitz aufweist.

Ein Zugriffsendgerat (900) zum Verwenden eines robusten Ubertragungsprotokolls in einer Drahtioskommunikati-
onsumgebung (200), das Folgendes aufweist:

Mittel (1302) zum Empfangen eines Riickwartsverbindungsinterferenzindikators zum Durchfiihren eines robus-
ten Ubertragungsprotokolls (RTTP), das RTTP-Ressourcen aufweist; wobei die RTTP-Ressourcen einen Satz
aus wenigstens einem Trager von den verfigbaren Tragern zum Ausfiihren eines Orthogonalisierungsprotokolls
wahrend wenigstens eines RTTP-Schlitzes aufweisen; und

Mittel (1304) zum Ausflihren eines Orthogonalisierungsprotokolls zum Abschwéachen von Interferenz durch
teilweises oder vollstandiges Orthogonalisieren interferierender Ubertragungen wahrend eines oder mehrerer
RTTP-Schlitze, die durch das robuste Ubertragungsprotokoll als potenzielle Kandidaten definiert sind, wahrend
denen das Orthogonalisierungsprotokoll fiir unbegrenzte Ubertragungen ausgefiihrt werden kénnte; und
Mittel zum Ausfiihren eines Universalfrequenzwiederverwendungsprotokolls mit allen verfigbaren Tragern wah-
rend Nicht-RTTP-Schlitzen flir unbeschrankte Ubertragungen.

15. Ein Computerprogrammprodukt zum Verwenden eines robusten Ubertragungsprotokolls in einer Drahtloskommu-

nikationsumgebung (200), das Folgendes aufweist:

ein computerlesbares Medium, das Codes aufweist, die durch wenigstens einen Computer ausgefiihrt werden
kdnnen, um die Schritte nach einem der Anspriiche 1 bis 8 oder 10 bis 13 durchzufiihren.
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1. Procédé (300) d'utilisation d’un protocole de transmission robuste au niveau d’un point d’accés dans un environ-

10

15

20

25

30

35

40

45

50

55

nement de communication sans fil (200), comprenant les étapes suivantes :

définir (302, 304) des ressources de période temporelle de transmission robuste, RTTP, pour au moins un point
d’accés (202) en fonction de conditions d’interférences, les ressources RTTP identifiant 'emplacement d’au
moins un créneau RTTP (702) ;

exécuter (306) un protocole d’orthogonalisation pour réduire les interférences en rendant des transmissions
interférentes partiellement ou complétement orthogonales pendant un ou plusieurs créneaux RTTP (702), les
créneaux RTTP étant définis comme des candidats potentiels pendant lesquels le protocole d’orthogonalisation
pourrait étre exécuté, les ressources RTTP comprenant un ensemble d’au moins une porteuse parmi les por-
teuses disponibles pour exécuter le protocole d’orthogonalisation pendant ledit au moins un créneau RTTP ; et
exécuter (308) un protocole de réutilisation de fréquence universel avectoutes les porteuses disponibles pendant
des créneaux non RTTP (704) pour des transmissions sans restrictions.

Procédé selonlarevendication 1, dans lequel le protocole d’orthogonalisation assure une orthogonalisation complete
entre des transmissions interférentes ;

ou assure une orthogonalisation partielle pendant des transmissions interférentes, 'orthogonalisation partielle com-
prenant une réduction de puissance associée a au moins un sous-ensemble de porteuses.

Procédé selon la revendication 1, dans lequel 'exécution comprend :

recevoir un signal de retour de qualité de canal ; et
évaluer le signal de retour de qualité de canal.

Procédé selon la revendication 3, comprenant en outre I'exécution d’un protocole de réutilisation de fréquence
universel pendant ledit au moins un créneau RTTP sur la base du signal de retour de qualité de canal.

Procédé selon la revendication 1, dans lequel la définition des ressources RTTP comprend en outre la modification
d’un rapport entre créneaux RTTP et non RTTP sur la base d’un signal de retour de qualité de canal.

Procédé selon la revendication 1, comprenant en outre l'insertion d’au moins un créneau RTTP dans un planning
de transmission a des intervalles définis.

Procédé selon la revendication 1, dans lequel la définition des ressources RTTP est réalisée hors ligne.

Procédé selon la revendication 1, dans lequel la définition des ressources RTTP comprend la détermination de la
fréquence avec laquelle des données de commande vont étre envoyées par au moins un point d’acceés, et/ou est
basée sur des données d’interférences.

Point d’accés (1002) pour utiliser un protocole de transmission robuste, comprenant :

des moyens (1202) pour définir des ressources de période temporelle de transmission robuste, RTTP, les
ressources RTTP identifiant 'emplacement d’au moins un créneau RTTP (702) ;

des moyens (1204) pour exécuter un protocole d’orthogonalisation pour réduire les interférences en rendant
des transmissions interférentes partiellement ou complétement orthogonales pendant un ou plusieurs créneaux
RTTP, les créneaux RTTP étant définis comme des candidats potentiels pendant lesquels le protocole d’ortho-
gonalisation pourrait étre exécuté, les ressources RTTP comprenant un ensemble d’au moins une porteuse
parmi les porteuses disponibles a exécuter pendant ledit au moins un créneau RTTP ; et

des moyens pour exécuter un protocole de réutilisation de fréquence universel avec toutes les porteuses dis-
ponibles pendant des créneaux non RTTP (704) pour des transmissions sans restrictions.

10. Procédé pour utiliser un protocole de transmission robuste dans un environnement de communication sans fil (200)

au niveau d’un terminal d’accés (900), comprenant :

recevoir (402) un indicateur d’interférences en liaison inverse pour réaliser un protocole de transmission robuste
(RTTP) comprenant des ressources RTTP ; les ressources RTTP comprenant un ensemble d’au moins une
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porteuse parmi les porteuses disponibles pour exécuter un protocole d’orthogonalisation pendant au moins un
créneau RTTP, et exécuter (408, 410) le protocole d’orthogonalisation pour réduire les interférences en rendant
les transmissions interférentes partiellement ou complétement orthogonales pendant un ou plusieurs créneaux
RTTP (702) définis par le protocole de transmission robuste comme des candidats potentiels pendant lesquels
le protocole d’orthogonalisation pourrait étre exécuté ; et

exécuter (308) un protocole de réutilisation de fréquence universel avectoutes les porteuses disponibles pendant
des créneaux non RTTP (704) pour des transmissions sans restrictions.

11. Procédé selon la revendication 10, comprenant en outre :

recevoir (402) un signal comprenant un indicateur d’interférences en liaison inverse ; et

activer lesdits un ou plusieurs créneaux RTTP (702) pour les utiliser associés a une transmission en liaison
inverse sur la base de l'indicateur d’interférences en liaison inverse ; et de préférence

comprenant en outre :

évaluer une intensité de signal avec laquelle 'indicateur d’interférences en liaison inverse est regu ; et
utiliser l'intensité de signal évaluée pour I'activation desdits un ou plusieurs créneaux RTTP ; et/ou
comprenant en outre la surveillance du signal regu pour vérifier que l'indicateur d’interférences en liaison
inverse est fourni et que le signal regu est décodable.

12. Procédé selon la revendication 10, comprenant en outre I'ajustement d’'un niveau d’orthogonalité pour une trans-

13.

14.

mission en liaison inverse en fonction de lintensité du signal de l'indicateur d’interférences en liaison inverse ; et
de préférence

comprenant en outre le fait de continuer a utiliser le sous-ensemble désigné de porteuses disponibles pour la
transmission en liaison inverse si l'indicateur d’interférences en liaison inverse est positionné par au moins un AP
qui n’est pas servant pour cet AT.

Procédé selon la revendication 10, comprenant en outre l'utilisation d’'un sous-ensemble désigné de porteuses
disponibles pour une transmission en liaison inverse pendant au moins un créneau RTTP.

Terminal d’acces (900) pour utiliser un protocole de transmission robuste dans un environnementde communication
sans fil (200), comprenant :

des moyens (1302) pour recevoir un indicateur d’interférences en liaison inverse pour réaliser un protocole de
transmission robuste (RTTP) comprenant des ressources RTTP ; les ressources RTTP comprenant un ensem-
ble d’au moins une porteuse parmi les porteuses disponibles pour exécuter un protocole d’orthogonalisation
pendant au moins un créneau RTTP ; et

des moyens (1304) pour exécuter un protocole d’orthogonalisation pour réduire les interférences en rendant
les transmissions interférentes partiellement ou complétement orthogonales pendant un ou plusieurs créneaux
RTTP définis par le protocole de transmission robuste comme des candidats potentiels pendant lesquels le
protocole d’orthogonalisation pourrait étre exécuté pour des transmissions sans restrictions ; et

des moyens pour exécuter un protocole de réutilisation de fréquence universel avec toutes les porteuses dis-
ponibles pendant des créneaux non RTTP pour des transmissions sans restrictions.

15. Produit programme d’ordinateur pour utiliser un protocole de transmission robuste dans un environnement de

communication sans fil (200), comprenant :

un support lisible par un ordinateur comprenant des codes exécutables par au moins un ordinateur pour réaliser
les étapes de I'une quelconque des revendications 1 a 8 ou 10 a 13.
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